Therapeutic approaches to vascular protection in ischemic stroke.
Reperfusion with recombinant tissue plasminogen activator (tPA) sometimes causes catastrophic hemorrhagic transformation (HT) in the ischemic brain. Consequently, the application of tPA has been strictly limited. Recent studies have indicated that matrix metalloproteinases (MMPs), especially MMP-9, play a critical role in blood brain barrier (BBB) disruption in the ischemic brain, leading to brain edema and HT. In the ischemic brain, free radicals and exogenous tPA itself can trigger MMP-9 activation through several signaling pathways containing LDL receptor-related protein (LRP) and proteinase-activated receptor 1 (PAR1). Therapeutic targeting of free radicals and MMP-9/t-PA related signaling pathways might be promising approaches to minimizing catastrophic HT in acute stroke patients. We provide an overview of the available scientific reports to improve our understanding of the mechanisms leading to HT, and highlight recent progress in the development of new therapeutic strategies for preventing HT in the post-stroke brain.